Forty-one eyes of 41 patients with diabetes mellitus who underwent trabeculectomy over a 4-year period were compared with 41 age-and sex-matched controls, who were also matched for date of operation and surgical technique. The two groups were comparable for glau coma diagnoses, duration of glaucoma before admission and number of ocular hypotensive medications. The intraocular pressures at diagnosis and on admission were similar. Post-operative complications were equally fre quent. The mean intraocular pressure at 6 months was significantly lower in the control group, and fewer dia betic patients achieved either an intraocular pressure <21 mmHg or successful drainage (defined as an intra ocular pressure <21 mmHg on no treatment) at 6 months and at the final visit, after similar periods of follow-up.
Since its introduction in 1968,1 trabeculectomy has become the procedure of choice for glaucoma. Subsequent reports have documented its success in the control of intra ocular pressure (IOP),2-8 and it has been shown to offer better control of glaucoma, in terms of lOP and progres sive field loss, when used as primary treatment.9, I O How ever, failure does occur, and is characterised by a marked inflammatory response in the conjunctival dermis and Tenon's capsule in early (less than 6 months) failure. II This has been linked to the effects of prolonged topical therapy,1O which has been shown to increase the number of tissue inflammatory cells. 12 In a study of factors affecting lOP control after three different drainage procedures (posterior lip sclerectomy, trabeculectomy and 'guarded keratostomy') in 194 eyes of 158 patients, Levene dismissed diabetes as a factor in pressure control. 13 However, there were only 17 eyes from patients with diabetes in his study and there is no mention
Correspondence to: Mr. C. E, Hugkulstone, FRCSEd, FCOphth, Academic Unit of Ophthalmology, University Hospital, Nottingham NG7 2UH, UK.
Eye (1993) 7,502-506 of their distribution between the three surgical procedures, which were performed consecutively without random allocation. There is very little in the literature on trabecu lectomy in diabetic patients. We present here the first such study and compare the results with a matched, non-dia betic control group.
METHODS
Patients with diabetes mellitus who had undergone trabec ulectomy between 1 April 1987 and 31 March 1991 were identified from theatre records. These were age-and sex matched (again from the theatre registers) with non-dia betic patients who had had trabeculectomy at the same time. They were also matched for surgical technique (lim bus-or fornix-based conjunctival flaps being the only major difference).
The notes for these two groups were then reviewed. Glaucoma diagnosis and date, duration of disease before admission (in months) and treatment on admission were recorded. Anaesthetic technique and post-operative com plications were noted. lOPs were recorded at diagnosis, on admission, at the first post-operative visit, at 6 months fol lowing surgery and at the final visit, as were the respective number of ocular hypotensive medications. Follow-up (in months) was defined as the time from surgery until the final visit.
For the diabetic group, the type of diabetes and the year of diagnosis were also noted, as was the treatment regime. The presence of retinopathy and prior laser therapy was recorded.
If both eyes of any patient underwent trabeculectomy during the study period, then only the first eye treated was included in this report� Statistical analysis was performed using the unpaired {-test on mean values (except for the number of medications, which was analysed with the Mann-Whitney test). Frequencies were compared with either the chi-squared test (with Yates' correction for small numbers for fourfold tables) or Fisher's exact prob ability test. Results are given as mean (SD), unless other wise noted.
RESULTS
Forty-three diabetic patients who had undergone trabecu-DIABETIC TRABECULECTOMY Table I , and show no significant difference. Similar numbers in each group underwent surgery under local anaesthesia (23 (56%) in the diabetic group and 24 (59%) in the control group). An absence of post operative complications was equally frequent (11 (27%) and 9 (22%), respectively). Twenty-five (61 %) of the dia betic trabeculectomies developed a post-operative hyphaema and 12 (29%) had shallow or fiat anterior cham bers. These proportions were not dissimilar to those found in the control group (24 (59%) and 18 (44%), respectively).
The mean lOPs and number of glaucoma medications for the two groups are shown in Table II . There was no sig nificant difference between the two groups regarding their mean diagnostic and admission lOPs, or the number of treatments on admission. The number of post-operative treatments was also similar. However, the control group had lower mean lOPs at both the first post-operative visit and at 6 months (p<0.02 and p<0.05, respectively). Although the mean values at the final visit were 2.3 mmHg lower in the control group, this did not quite reach statistical significance (p=0.11). There were no differences between diabetics and controls for either the mean absolute or mean percentage fall in lOP, from either the diagnostic or the admission values. The numbers of patients who did not require post operative glaucoma treatment to the operated eye were similar between the two groups in this study (34 (83%) at 6 months and 33 (81 %) at the final visit of the diabetic group versus 39 (95%) and 35 (85%), respectively, of the control group).
Significantly fewer diabetic patients had an lOP <21 mmHg at 6 months (p=0.003) and at the final visit (p=0.026). Success of the trabeculectomy (defined as an lOP <21 mmHg on no medication) was significantly less frequent in diabetics than in controls at 6 months and at the final visit (p=0.011 and p<0.05 respectively) ( Table III) .
The numbers of patients who had undergone prior intra ocular surgery or argon laser trabeculoplasty before trabeculectomy were similar in the two groups (13 (32%) of the diabetics versus 7 (17%) of the controls). There was no significant difference in the distribution of these patients to explain our findings, either in the proportion of patients with an lOP <21 mmHg at 6 months and at the final visit, or in the frequency of a successful trabeculec tomy at 6 months and at the final visit.
Analysis 2
Analysis 2 excludes the 4 diabetic patients with rube otic glaucoma. When compared with the control group, no sig nificant differences were found as regards their age, dura tion of glaucoma before admission and follow-up. The proportion of operations performed under local anaes thesia and the frequency of complications remained similar between the two groups.
Their mean lOPs and number of treatments are detailed in Table IV . No difference was found in the number of treatments throughout the study. The mean lOP at 6 months post-operatively was significantly lower in the control group (p<O.05). Otherwise, there were no differ ences in mean lOP, nor in the mean absolute and mean percentage fall in lOP from either diagnostic or admission values. The number of patients in this analysis of diabetic trabeculectomies who had an lOP <21 mmHg at 6 months and at the final visit was still less than in the con trol group (p=0.004 and p=O.059, respectively). Fewer successful trabeculectomies were also found in this sub group at 6 months (p=O.021), but at the final visit the difference did not reach statistical significance (0.5>p>0.1) ( Table Ill) .
Analysis 3
Analysis 3 divides the diabetic group (excluding those with rubeosis) into two, based on the presence or absence of retinopathy before the trabeculectomy was performed. Thirty-one had no retinopathy and 6 had pre-existing ret inopathy. The retinopathy subgroup was comparable in age to those without retinopathy (62.5 (9.1) versus 68.9 (8.5) years, respectively). The duration of diabetes was longer in the subgroup with retinopathy (20.3 (10.1) ver sus 7.0 (8.1) years, p<0.OO2), as would be expected. The mean duration of glaucoma before surgery was longer in those with retinopathy (60.0 (60.4) months) than in those without retinopathy (31.4 (32.5) months), but this was not statistically significant. The follow-up after surgery was similar in these two subgroups (28.7 (13.6) versus 31.5 (14.3) months, respectively).
The distribution of glaucoma diagnoses is shown in Table V, and Table VI documents the mean lOPs and number of treatments for these two subgroups. The mean lOPs were not significantly different at diagnosis, on admission, or at the first post-operative visit. However, by 6 months the retinopathy subgroup had a significantly higher mean lOP (p<0.05). At the final visit there was still a 6 mmHg difference, although this did not achieve statis tical significance (p=0.1). No differences were found in the number of treatments at any time. Table VII . No significant differ ences in mean lOP were found between the two groups, apart from at the first post-operative visit (p=O.053), although the diabetic group had consistently higher post operative values. The mean number of treatments was similar between the two groups. Fewer diabetics had an lOP <21 mmHg at 6 months and at the final visit (p=O.05 for both). Controls again had higher success rates, although these did not achieve statistical significance (p=0.15 at 6 months and p>0.5 at the final visit) ( Table  VIll) .
During this study, 2 patients underwent repeat trabecu lectomy and I had subsequent argon laser trabeculoplasty; all 3 were from the diabetic group. However, 3 control patients required cataract extraction after trabeculectomy, as did I diabetic. Although interesting, these frequencies were not statistically significant. No patient developed a bleb abscess or endophthalmitis.
DISCUSSION
This is the first study to investigate the outcome of trabec ulectomy in diabetic patients with glaucoma. The results are compared with a control group matched for age, sex and time of operation. Although previous reports have demonstrated comparable results in lOP control for drain age surgery with either a limbus-or fornix-based con junctival flap,14,15 we have also matched diabetic patients and their controls for surgical technique. Matching was performed through theatre records, and it is interesting 
